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Iron Castings, 


ARTICLE Il. 


(Written for Engineering News.) 


To no one material probably have the industries of 
the world been so much indebted as to cast iron It | 
can be readily shaped into largely diversified forms. and | 
it possesses great strength in compression. Since the days 
of the first iron foundry on the banks of the Carron the 
progress has been very marked ; without cast iron the 


steam engine would have remained a toy in the lab- 
oratory, while machinery generally would have continued | 
in a weak and helpless childhood. 

This metal is too well known to need a complete and 
necessarily lengthy description here, but the predomi- 
nant characteristics may be briefly touched upon.—The 





inpression made on the mind of an observer when exam- 
ining a recent fracture in a piece of cast iron is, that the 
material is made up of fine grains, more or less elongated | 


in form, and that these grains are packed very close to- 


gether sticking to each other by reason of some cement- 
ing property, or perhaps by adhesion, the grains or crys- 
tals being in contact with each other. The size of these | 
grains, the color and shape vary considerably and afford 
a very good clue to the nature of the iron. A very close, | 
small grained, white surface is obtained from a strong, 
brittle, hard iron ; and a fine elongated grain, which feels | 
like a ‘‘new file,” with a blue grey color, accompanies a 
strong soft iron which has considerable elasticity and 
capacity for withstanding shocks. A mottled color with 
rounded grains denotes a weak uncertain material, and, 
generally, we may say,—that the hardness varies with | 
the color, being greatest with the white and least with 
the blue grey; that the strength varies with the size of | 
the grains, being greatest with the finer and least with 

the larger sized particles ; and that the endurance or ca- 

pacity for withstanding vibration and shock varies with 

the form of the grains, being greatest with the elongated 

and sharp edged grains and least with the rounded and 

smoother edged ones. The above are the general char- 


acteristics ; but there are of course many striking excep- 
| 





tions, due to inherent qualities in the metal and in the 
ores from which it is made; and in fact the above must 
be considered as only generally true. 

For convenience we will classify the products of the 
foundry into— 

Castings for Machine and Engine work ; 

Castings for Engineering works, and for great strength 
with little ornamental effect ; 

Castings for ornamental purposes ; 

Castings for Architectural purposes where there is an 
attempt to combine strength and appearance; 

Castings for Stoves and castings for Malleable Iron. | 
Many combinations of these classes may be made. 

For machine and engine work which has to be accu- 
rately fitted, and the pieces of which have to be turned, 
planed, bored or drilled with machine or hand tools, it 
is of great importance that the iron should be soft enough 
to work easily, and yet of sufficient strength to do the 
work required of it; for this class, “ No. 1 Foundry,” is 
the only reliable material. Such castings should be free 
from sand, with a thin skin, a free open grain, sharp 
edges and a blue grey color. 

When the iron cools in the mold there is formed a 
skin of harder iron, and for these purposes the skin 
should not be hard nor extend very deeply into the body 
of the casting, When the casting is taken from the mold 
and is sufficiently cool to be handled, the first work is to 
clean off the sand which may adhere to the surface, and 
to remove the cores; then the “ gates,” “fins” and “scabs” 
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have to be cut off with acold chisel. In some foundries 

small castings are put in a “tumbling mill” to clean off 
the sand and then “pickled” in dilute sulphuric acid to 
soften the skin, but this is not so common in western 
foundries. Softness, uniformity and soundness of mate- 


sial are the great requisites for this class of work, and we 


know of many instances where, from a misplaced econ- 
omy in buying cheap iron, the cost of labor on hard cast- | 
ings has been increased to many times the amount of the 
imagined saving. 

In the preparation of castings for engineering works, 


where strength is the great desideratum, the sand hav- 
ing been cleaned off and the excrescences gotten rid of, 


the work is usually confined to facing the bearing sur- 


faces, by planing, turning or by a multiple cutter, or by 
hand chipping. In any case the finishing labor is much | 
less in proportion to the cost of the iron than it is in the 


preparation of work for engines and machinery, and the 


metal may be much harder than when needed for such 
purposes. The skin or harder portions should be as lit- 
tle broken as possible and a fine and sharp grained met- 
al is employed, which may have a grey, or even greyish- 


white color. 


No’s 2 & 3 Foundry iron are most suitable 
for such metal and, when mixed with good scrap, give 


very good results. The iron can be made so strong as 
to shrink very much and to endanger the casting by in- 


ternal strains. 


In this class may be enumerated plain | 
columns, lintels, beams, girders, drum curbs used for 
foundations, and pipes for water and gas, though these | 
latter are specialties, and will require different treatment. | 

Among castings for ornamental purposes may be spec- | 
ified fences, posts, the beams used in the capitals of col- 
umns, and a great variety of small objects. The princi- 
pal quality the metal should have is fluidity, to take the 
exact form of the mould; the pieces should be smooth 
on the surface and soft enough to work easily, as such 
pieces usually have to be drilled. Among the varieties 
of our classification we shall find the lintels and cornices 
used in architectural work, the bases of columns and of 
pilasters. The same kind of metal is needed as in or- 
namental work generally, but the softness is less impor- 
tant and the shrinkage more so, 

Pilasters and columns used for architectural work are 
more or less ornate, and yet have to carry loads. The 
same iron is used for them as for engineering works, but | 
the faces should be smoother, and the iron a little more | 


fluid, in order that the casting may present a better ap- 
pearance and require as little work in getting it ready for 
erection as possible. Where strength is important, as in 
cornices, spandrels, and moulded bases to columns, pieces | 
which have been warped out of shape by shrinkage may | 
be sawed or cut open and then, after being straightened, 
can be patched with plates of wrought iron secured with 
small holes to the back of the casting. Long comices | 
are made in sections and secured in the same way. 

The term “stove castings” is applied not only to | 
pieces for stoves but to any small work which is expected 
to come from the mould ina finished condition with | 
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that “mixtures” for any desired kind of work can be 
properly and economically made, and many disappoint- 
ments will be experienced, even by the oldest and most 


| skillful foundry men, if the conditions of time and place 


be changed: 
The use of cast iron as a building material will be 
considered in a future article although very little can be 


added to the literature already extant on that subject. 





Printing Invention. 





Two important inventions connected with the impor- 
tant art of printing have just been perfected,—one in 
England and one in this country,—which almost bid fair 
to be worthy of being recorded along with the triumphs 
The first is a machine for 


of Guttenberg and Faust. 


printing illustrated journals. It is on the cylinder prin- 
ciple, electro plates being curved in order to fit them to 


the drums or “turtles,” so that the machine will be en- 


| abled to print almost as many impressions of engravings 


per hour as the inventor has hitherto printed impressions 
from mere type. It is expected that the introduction of 
the machine will entirely revolutionize the process of 
what is known as book printing. The second is a ma- 
chine by which molten lead is instantly converted into 
type and arranged for the press. It consists principally 


of a revolving iron cylinder, described as somewhat re- 


| sembling a good-sized garden roller, with a small bank 
| of finger keys on top, while behind and almost concealed 


from view is a small tank of molten lead, heated by a gas 
burner beneath. The result is a stream of type pushed 
out steadily from one side, every letter perfect and exact- 
ly corresponding in its arrangement with the copy follow- 
ed by the operator, ready foran impression in ink. The 
machine is said to occupy no more space than an ordi- 
nary compositor’s stand, and to require no other super- 
vision than that afforded by the compositor, who indi- 
cates the letters to be made and set by simply touching 
akey. The type made are in all respects identical with 
those now in use; and the machine, it is claimed, is cap- 
able of doing its work with such speed that the type are 
made and set at one half the cost of the method now in 
use, while the matter printed is better than the present 
printing, because the impression is from entirely new type 
When the type has been once used, either for the press 
or for stereotyping, it may be remelted and used with 
less expenditure, either of time or money, than would be 
required to distribute and set it again. The attempt to 
pick up type by machinery, so long persisted in, has been 
abandoned as impracticable, chiefly because type 
could not be made so durable as to withstand the 
constant and repeated handling by metallic substitutes for 
fingers. Another essential feature is that the machine be- 
ing wholly automatic, casts and dresses the type, mak- 
ing it in all respects equal to that in ordinary use. It 
also places the type in position, so that it is ready to go 
on the press without further manipulation. The expen- 
sive fonts now in use are done away with by the new 


smooth surfaces and without adherence of sand, and | method. It is contemplated to engage without delay in the 


which has only to be drilled to be put together by bolts. 
They must be made of a highly fluid iron, and for stoves 
a cold-short metal is usually employed, they are often 
very hard and havea fine white grain which renders 
them hard to drill. This should be avoided if possible. 

Malleable castings are a special industry and are 
scarcely in the range of the old-fashioned founder, and 
we shall not attempt to describe or define the irons, or 


the uses of this material. 
The varieties of pig iron are so many and are chang- 


ing so continually, that it is only by a long experience 








manufacture of these machines, whose average cost is es- 
timated at about $500 each. The invention is declared 
at the United States patent office to be one of the most 
important of late years. — Pittsburgh Commercial. 





R. M. Eddy, Proprietor of the Globe Foundry, 76 to 
8o Illinois street of this city, is employing twenty men 
on full time. The products of the establishment consist 
of castings for machine and stationary engines, hoisting 
and general machinery, etc. He also makes a speciality 
of boiler fronts and castings for gas works. 
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The Metric System as Adapted to the Use of American Machine Shops. | 


BY WILLARD S. POPE, PREST. DETROIT BRIDGE AND IRON WORKS. 





I am requested to state my opinion as to the propriety of the adoption of the met- | 
ric system by machine shops and similar establishments. This confines me to the 
consideration of the linear measurements chiefly, and of small dimensions, viz.: feet 
and inches, as compared with the subdivisions of the metre. 

The metric system is a very graceful and plausible theory. The ease and simpli- 
city promised by the use of decimals is very attractive. The excellence lies upon the 
surtace. It appeals instantly toevery consciousness ; and the impulse of all to whom 
it is explained is at once in its favor. The first wonder is that any other system could 
ever have been suggested; and the desire is almost instinctive that the old and cum- 
bersome methods should be at once discarded and the new one adopted. 

But in this, as in many other things, it is well to make haste slowly. The present 
arrangement has at least the prestige of antiquity. It is not entirely respectful to our 
forefathers te suddenly sweep away the system which they matured so long ago, and 
which has for so many years met their requirements and ours. 

To explain why they devised and adupted it is not perhaps difficult. An inch is 
the ordinary length of the first joint of a man’s middle finger; a foot is perhaps the 
length of the foot; a yard is the length of the leg, etc. So every man had constant- 
ly with him a scale of measurement that would give a tolerable approximation to the 
standard dimensions. 

When necessity arose for closer measurements, of course more accurate and abso- 
lute scales were required, but the sub-division and the nomenclature remained un- 
changed. 

It is now proposed to do away entirely with this system, and substitute another 
for it. In what respect is the new really better than the old? 

The first eaten af any standard of dimensions is that the unit of measurement 
should be fixed and absolute, and capable at all times of proof or rectification. 

In the old system the unit is the yard; obtained now with absolute accuracy bythe | 
the length of a pendulum under certain definite conditions. In the new system it is | 
the metre: a certain portion of the circum ference of the earth. 

Both are equally well defined ; and in all the requirements of certainty and expli- 
citness, one is as good as the other. 

I think of no good reason why the metre should be substituted for the yard. 

In the new system, from the metre, both up and down, decimals are used. In the 
old, from the yard we derive the foot, which has now become practically the general 
unit. This is cut up into inches, a sub-division which would appear clumsy and ir- 
rational, it we disregard its probable origin. 

But however it may have originated. the fact is none the’less true that a 12th is an 
awkward fraction. It has not the symmetry and facility and nimbleness that charac- 
terizes the toth. 

Greater labor and care is certainly demanded to acquire deftness in the use of the 
former than of the latter; still when the process has once become perfectly familiar 
it is not difficult to manage. But it is freely admitted that the decimal system is su- 
perior in simplicity and ease of manipulation and that a change to it would theoret- 
ically be a decided gain. 

So much for the ¢heory of the substitution. Let us now consider its economic 
practicability in constructive engineering. 

The English measures are in universal use among English speaking people. Ev- 
ery one is familiar with them. All mechanics are trained to their use, and all ma- 
chinery is constructed by and for them. Tables are formed in them; and, in short 
all data are based upon them. To change them is to change everything. It is more | 
than change; it is revolution, All tools and machines are constructed with refer- 
ence to the old system, Lathes and planers and drills register by inches; screws and 
nuts are cut with reference to inches; all the shapes of iron are made with reference 
to inches. It might appear at first that these need not be changed except in name ; 
but a moment's reflection will show that the modification goes deeper than mere 
nomenclature. 

A yard or a foot can be divided into inches without a remainder ; but not so with 
a metre. A yard is 36 inches exactly, but a metre is 36 inches and a remainder. 

Therefore a dimension in inches cannot be exactly expressed in decimals of a metre. 

For instance, we have a tap for cutting nuts for a bolt 1% inches; 6 threads to 
the inch. How shall this be described in metric parlance? A tap fora bolt 3,- 
1751676-+ centimetres in diameter. This simple illustration is sufficient to show that 
absolute certainty is impossible, in any attempted combination of the two system. 
We cannot serve two masters. 

‘The change, if made at all, must be complete add instantaneous. When the new 
system comes in, the old must go out. All tables, all standards, all registering tools 
and machines must be changed. The cost of changing taps and dies alone would be 
very large..- 

But this does not apply alone to shop tools, used for purposes of constructing new 
work. Work already done is equally affected. 

An engine, made before the change needs repair. It was made by the old stand- 
ards and gauges. Of course the new will not fit. A cylinder 14"° needs a new pis- 
ton. This must be 3.45561877-+ decimetres in diameter. How shall this be des- 
cribed to the mechanic who is to turn it up on the lathe? 

A 2°° anchor bolt needs a new nut. How shall this be crt with the new taps ? 
A pulley must be replaced on a 3°° shaft. It must be bored out to 7.6204023+- cen- 
timetres. The man at the drill would stand aghast. 

But this is not all, Men are affected as well as machinery. The infinite labor 
that has been expended in acquiring familiarity with the old processes is to be thrown 
away, and all is to start again de nove, This familiarity in each individual case was 
acquired in youth, when the mind is plastic and flexible and retentive. The new is, 
to be acquired in mature life, when such attainments are far more difficult. 

Apprentices learn their business, not much from books, but rather from the cur- 
rent practice of the shop; from the talk of the men; from constantly seeing things 
done. Their training is mainly imitative. They work with and among the older 
men and must become familiar with their practices and processes. Even the appren- 
tices therefore, though they may enter the shop after the new system is adopted, will 
to a considerable extent inherit the difficulties besetting the journeymen in their ef- 
forts to translate the old method into the the new. 

In short it is evident that, during at least the present generation, the old system 
could not be so far discarded and the new one adopted, but that there would be con- 
stantly and inevitably a jumble and aconfusion of ideas and nomenclature that would 
be fatal to success and accuracy. 

These are some of the reasons that incline me to the opinion that to adopt the met- 
ric system in our machine shops would be injudicious. 





LETTER FROM W. B. FRANKLIN, COLT’S PATENT FIRE ARMS MAN’F’G, CO. 


Dear Sir,—Y our letter of the 7th inst., arrived during my absence, and I have not 
been able to answer it until now. I am inclined to think that should a law be enact- 
ed fixing the date at which the metric system of weights and measures must be used 
in the United States, it would at first produce a good deal of inconvenience in gun 
shops, where as a general thing the precise dimensions of gauges, taps, dies, etc., 
have been recorded by stamping them on some part of the piece. In working from 
drawings on which the dimensions are given in millimetres and decimals of the mil- 
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limetre, the necessary tap or die would have to be searched for by having the dimen- 
sions translated into inches and eighths or multiples of eigths, and that one which 
comes nearest the required number of millimetres would be taken. 

This inconvenience however would not be as great as at first sight it appears, in 
gun constructions. Drawings of new guns which are given to the workman to con. 
struct from are always made full size, and there are generally many cuts and shapes 
which require special tools made purposely forthem. Indeed if it were required by 
the contract that the various screws about the gun should be of unusual dimensions 
special taps and dies would be made for them, the cost of which spread over a large 
number of guns would be trifting. 

The calibre, and therefore the chamber, bore and rifling of anew gun, are apt 
to be different from those of any other gun, and there may not be a dimension or 
shape given in the drawings which would not require a special tool to work out. The 
workman therefore makes a perfect model from drawings, and special tools for mak. 
ing the gun in large quantities, and guages to keep the dimensions of the correspond. 
ing parts in each gun absolute by the same, are made from this model, so that so far 
as the manufacture of the guns afterwards in large quantities is concerned, it is en- 
tirely immaterial what was the unit of measure to which the drawing was made, pro- 
vided the workman was furnished with a rule divided to that unit. 

For instance were this company to make a contract with France for making arms 
the fact that the metre is the unit of measure would not make the slightest differ- 
ence in price. The finished, sealed, model would be our guide, and the tools and 
gauges would be made from it, without reference to the unit. So I do not consider 
that for gunwork to come hereafter the metric system would be any more expensive 
than the present system. 

So too for arms already in the market. Although they are designated by the cal- 
ibre, in tenths and hundredths of the inch, the system of perfect gauges enables us 
to be indifferent as to the unit in which the calibre is expressed, when the translation 
is once made on the tools and gauges, and the change of unit of measure would only 
give us inconvenience were all the tools, gauges and arms destroyed, so that to re. 
place them we would have to fall back upon drawings made with the foot as the unit 
of measure, when the dimensions given on the drawings would require translation 
into millimeters and tenths. This contingency cannot arise. 

I am therefore of the opinion that the inconvenience of the adoption of the met- 
ric system would be very small in gun shops, so far as the manufacture of arms is 
concerned. 

In the machine shop the inconvenience would be greater, for obvious reasons, but 
I presume this subject has been thoroughly discussed with the managers of such 
shops. 

I believe that in gun shops the convenience of the use of the metric system would 
more than compensate for the temporary inconvenience caused by its introduction. 

Respectfully yours, W. B. FRANKLIN. 

SAML. S. GREELEY, C. E., Chairman Committee on Metric System. 

PAPER CONTRIBUTED BY J. B, Mc CLURE, CHICAGO, 


In addition to the ordinary measurements of time, space and mass, the measure- 
ment of force enters largely into the labors of the Engineer and Physicist. Force is 
defined to be whatever produces or tends to produce, change in the shape of a body 
as to rest or motion; and the unit of force, the so called absolute unit is the amount 
which produces in the unit of mass, unit velocity in the unit of time. If we take the 
second, foot, and pound as the units of time, space, and mass respectively, then the 


| unit of force will be represented by the amount of force which generates in one pound 
| a velocity of one foot in one second. In the units adopted by engineers the pressure 


exerted by gravity in a mass weighing one pound, the ideas of time and space are not 
explicitly contained but they are replaced by the complete ideas of pressure and 
gravity. Our unit, moreover, is a variable quantity depending on locality. It decreas- 
es with decrease of latitude and with a certain coefficient of safety, would at the 
equator carry the same load with a larger coefficient of safety. Inconvenience 
has arisen to Engineers from this variability inasmuch as the strength of the most 
homogeneous material used in engineering works varies in parts from the standard 
strength more than gravity at any place varies from its extreme limit on the earth’s 
surface, but it is desirable that the definition which form the basis of a science 
should be expressed in the simplest possible terms, and it is especially desirable that 
these terms should not be more complex than the thing we wish to define. 

The definition of force given above is, I believe, due to Newton. Since his time the 
modes of operation and the relations of a large number of forces have been investi- 
gated, and the important principle of the conservation of force established. It will 
be seen that heat, light, gravity, friction, chemical combination and certain combina. 
tions of the electric elements, current resistance, electric motive force, etc., are em- 
braced in Newton’s definition. Now the question arises, can we measure these forces 
as we measure gravitation by reference simply to the fundamental units of time, space 
and mass. The answer is furnished by the following statement included in the prin- 
ciple of the conservation of force. If by any process, we can completely convert a 
certain amount of one form of force into a definite amount of another form of force 
then by inverting the process we can completely reproduce the first in its original 
form and quantity from the second. The two things are equal, and the same units 
which apply to the measurement of one, apply to the measurement of the other 

Since chemical combination, heat and mechanical work are inter-convertible, we 
may infer at once that their units of measurement will include the same units of time 
space and mass in the same functionalform. The dimensions of the unit of mechan- 


ical force are a mass, multiplied by a length, divided by the square of a time or 
nu if L represents the unit of length, M the unit of mass and T the unit of time. 





The follow- 
ing equation expresses a well known electrical law, giving the relations between 
electric current resistance, and mechanical work, W=C*R T. A simple inspection 
of this equation shows as that the product of resistance into a time into the s 


oe . he quare of 
a current can be expressed in dimensions —~_~_. Another equation not involv- 


ing resistance gives the square of a current as a mechanical force of dimensions 
M__ and combining these equations we have R=% 





The dimensions of work are a force multiplied by a length or iM : 
2 





T2 

In the year 1861 a committee of the British Association was appointed to deter- 
mine the most convenient unit of electric resistance and the best formand material 
for the standard representing that unit. They finally chose as their unit of resis- 
tance one of the form given in equation above adopting 10,000,000 metres as the val- 
ue of L and one second as the value of T. The labor of the committee extended 
through seven years, during which time they determined not only the unit of re- 
sistance, but the quantitative relations of all the elements of electrical science. 

The question as to whether their final results were to be expressed in feet and 
pounds, or in metres and grammes came up for discussion and was decided in favor 
of the French measures. This decision virtually settled the matter for the physi- 
cists all over the world, and as an argument for the intrinsic merit of the metric sys- 
tem I know of nothing stronger than that the members of this committee, represen- 
tatives of a nation obstinately attached to its traditions, engaged in the meaw«rement 
of relations of which they were largely the discoverers, should quietly abandon the 
measures used in their life work and accept the standards of their hereditary rivals. 


Concluded report of the May Meeting of the Civil Engineers’ Club of the Northwest. 
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Analysis of James B. Eads’ New Arch. 


By D. W. BOWMAN, C. E., SOUTH PASS JETTY WORKS. 





(Written for Engineering News.) 

In June 1874. Capt. Jas. B. Eads, in a paper read be- 
fore the American Soc'ety of Civil Engineers, described a 
new design for arched-bridge construction. 

The remarkable development and improvements made 


in the construction of iron bridges which has been the | 


result of the energy and thoroughness of American En- 
gineers, has occurred mostly in parallel chord trusses for 
short and medium length spans, and even for spans ofa 
length which, a half century ago, had never been at- 


tempted, and in the use of the suspension system for | 


spans of extreme length, which commerce has demand- 
ed, beyond the economic or engineering limits of the 


truss. 
In upright arches, the only notable example in the 


| ever, greater in respect to the arch, since while in the 
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| 
United States for great spans is the St. Louis steel arch. 

Various modifications of the suspension system have 
been constructed ; as the straight link suspension, sus- 
pended girder and other plans, all designed to brace 
and stiffen the catenary under a moving load. The 
changes of form arising from changes in temperature and 


| 


in loading, make it impossible, however, to unite the sus- | 


known, so that they will act harmoniously together, and 
| in all these combinations, except under the normal con- 
| ditions for which the calculations were made, the difter- 
| ent systems act, to a certain extent not only independ- 
ently of, but even contrary to, each other. 


The suspension and arch systems have this fault in 


pension with any other system, on any plan hitherto | 





| common, the difficulties in economic bracing being, how- 





| suspension a considerable oscillation is possible within 


the limits of safety, in the arch an equal change of form 





| touched. 


might be fatal, and while the weight of the structure, in 
the arch, tends to increase any distortion, in the suspen. 
sion it resists it more and more as the distortion in- 
creases. 

On the other hand, the great saving of the arch in 
avoiding the towers, the anchorages and the shore spans 
gives it decided advantages over the suspension form. 

In the construction of the St. Louis Bridge these dif- 
ficulties attracted the attention of Capt. Eads, and the 
result of his study is given in the design which is the 
subject of this article. Various approaches have been 
made, both in this country and in Europe, to this system, 
but until Capt. Eads in the United States, and F. Clax- 
ton Fidler in England, took out their patents, the prin- 
ciple upon which these designs are based, was un- 
The plan of Capt. Eads consists in brac- 
ing an arch, jointed at the ends and atthe center, 
by inverted arches on the under side, running from the 





centerto the ends with bracing between these and the 
arch in the lenticular spaces thus formed. 
shows the general principle of construction. 


Fig. 1 
The arch 


ACB is jointed at A, C and B, AEC and CDB are | 


the counter arches, F F F the bracing. While the inven- 
tion of Capt. Eads was the result of a study of the best 
means of bracing the arch, that of Mr. Fidler, though 


based upon the same principle, was reached in endeav- | 


oring to secure the same end for the suspension system. 
Each consists in jointing the sustaining member at the 
ends and at the center, and in bracing it on the concave 
side against unequal loading. 
design for suspension bridges, and inverted it is applica- 


ble as well for upright arches. Instead of a continuous 


arch across the entire span, it is composed of two arches | 
meeting at the center and tangent at that point to | 
Thus | 


straight lines leading to the points of support. 
the curve A EC is tangent at C to the line C B. This 


Fig. 2 shows Mr. Fidler’s | 


Eads’ Patent. 


design modifies the strains as found in the Eads plan, | 


| but on comparison the two forms are found to be of 
equal economy. 
| admits of various modifications. 


In either system the internal bracing 


| peculiar results in the relations of the amounts of strain 
in the different parts. ‘The arch is a parabola with ver- 
tex at C, and the counter arches semi-parabolas with 
vertices at A and B. 

It is evident that the design can be used as an arch 
or as a bowstring girder, according as the conditions 
As an arch with 
fixed ends there is a vertical movement of the crown un- 


make one or the other more economic. 


der varying temperature while in the bowstring girder 
there is none, since in the latter the longitudinal expan- 
sion of the tie allows a movement of the ends of the arch 
| sufficient to prevent the vertical movement of the center 
of the arch, and the whole structure acts as an ordinary 





That given in Fig. 1 is | 
believed to be the best, as it is the simplest, and it gives | 


| against each other at the center. 


truss. The deflection under a load, however, is much 
less in the arch than in a bowstring girder or in an ordi- 
nary truss, because of the extension of the tie in the lat- 
ter under the increased strain. The changes of form 
under varying loads and temperature afleci the strains in 
the different parts of the structure, no more than the 
same cause does in a parallel-chord truss. Such strains 
as are endured in the continuous ribbed-arch by varying 
conditions of temperature are impossible here, as the cen- 
tral joint allows free play to the two halves to accommo- 
date themselves to these changes. The arch in reality 
consists of two inclined girders of varying depth, resting 
The only strain that 
can be transmitted from one to the other, under any 
possible conditions of loading, is a thrust in the direction 
of its central line, from the center to the abutment. All 
uniform loads are carried directly by the arch, as in any 


other arch, without strain in the bracing except the ten- 





sion in the vertical members which sustain the load. As 


advantages. In the ordinary truss nearly as many parts 
are strained by the dead as by the live load. 

It will be seen by reference to the diagram that the 
longest member in the bracing of this arch, is exactly one 
half the rise of the arch in length. The longest mem- 
ber is at the center of the lenticular truss; the remaining 
ones diminish rapidly in length towards either extremity. 
In the rectangular truss, except a double system of brac- 
ing be adopted, each of the compression members in the 
bracing is equal in length to the height of the truss. The 
economic depth of the arch is consequently far greater 
than that of the truss, and is not limited by considera- 
tions regarding the interior bracing. 

Fig. 3 is a diagram showing on one side the strains 
caused by a moving load of one ton per foot and on the 
other the strains from moving load of one ton and dead 
load of 1500 tbs. per foot, in a 350 feet span of 70 feet 


Fidler’s Patent. 

the dead load far exceeds the live load in long spans, | TiS¢. It will be seen that all the members except the arch, 
and is several times as great in the longest bridges de- | the tie and one or two verticals at each end, are subject | 
signed, a system which carries it so directly to the abut- | to both tensive and compressive strains. No partial load 


ments, with the use of so few parts, possesses marked | Causes a strain in arch or tie as great as that of a full 


load. (Fig. 3 will appear next week.) 

The counter-arch receives no strain under a full load 
The maximum tension and compression in it are the 
same at any point. The ratio of the strains in the differ- 
ent parts of the counter-arch varies with the rise of the 
arch. For a versed sine equal to one fifth the span, the 
strain is nearly uniform throughout their entire length. 
When the versed sine is less than this, the strains in the 


counter -arches are greatest at the lower ends and dimin- 
ish regularly towards the center of the arch. The con- 
ditions of loading which give the maximum strains in 
the counter arches are found from the equations 
x! f Ix! 

= and x=/— Y eens 

Vt" lw 
of the load extending from end of span; /=length of span, 


é 
d=depth of span=; */and y’ =co-ordinates of points of 
rotation for counter-arch (or of panel points of arch) refer- 





when x=length 








| redto A as center. The first value gives loading for max- 
imum ¢ension ; the second, measured from opposite end of 
arch, for maximum compression. Both values together are 
equal to /; that is, the complement of the load which 
produces maximum tension in any place, produces max- 
| imum compression at the same place. 

The maximum tension in the end pane] at the left in 
the diagram is produced by a load extending from A 
nearly % the length of the span, and maximum compres- 
sion by load from opposite end of span 34 its length. As 
the panels approach the center, the length of load for 
maximum tension increases, and for maximum com- 
pression decreases, until at the panel adjacent, 
to the center each is caused by abont one-half 
load, the central panel load producing compres- 


sion only. With the above ratio of / = 5, the strains in 


d 
the counter-arch are about \% of the average of the 
strains in the arch caused by same live load. Assuming 
that the dead load for a structure of this span would be 
¥ of live load, the strains in the counter-arch would be 
two ninths of the entire strains in the arch, and the 
amount cf material required for it, remembering that it 
must be both a tension and compression member and 
allowing for this, would not exceed that required for 





the arch. In longer spans where the ratio of dead to live 


load is greater, this proportion would be still less. 
(TO BE CONTINUED.) 
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PROPOSED DETROIT RIVER TUNNELS. 





A more satisfactory means of communication with Can- 
ada than is afforded by a steam ferry has been desired 
for some years by the railroads which converge at De- 


troit. 
The number of vessels which pass through the Detroit | 


river in the season of navigation is extremely large. 
Hence the project of building a bridge with a draw meets 
with very decided opposition from the shipping interest. 
Both the ports on the upper lakes and those upon lake | 
Erie, as well as all the country tributary to them, would 


be seriously affected by any impediment to navigation, | 
By actual count the passage through the straits connect- 
ing the upper and lower lakes have averaged 42,000 a 
year tor the last five years, nearly three times as many as 
by Sandy Hook and Hell Gate. For six months in the | 
year there is, on an average, the passage of a vessel 
through those straits every four and seven-tenths min- 
utes. Besides, many of the vessels come down in tows, 
which can only be held in check, in case a draw were 
closed, by swinging them completely round, so that the 
tug shall draw up stream, or by singly coming to anchor, 
an operation which would break up the tow. As these 
tows succeed each other rapidly , the obstacle of adraw 
closed for a train would cause serious trouble. Under 


these circumstances, the impracticabilities of a draw 4¢ 





manifest. 

It would be possible to build a bridge high enough 
for vessels to pass under, but the headway below the bot- 
tom chord would have to be at least one hundred and 
thirty feet ; the board of U, S. Engineers say that one 
hundred and fifty feet, with clear spans of four hundred 
feet, is necessary in order that the bridge shall present no 
decided obstacle to navigation, and they are inclined to 
think that the water traffic is much more important than 
the railroad traffic which crosses the river. The shores 
are, however, so low that the approaches necessary, in 
order to gain the elevation with practicable grades, will 
be expensive enough to put this bridge out of the ques- 
tion. An effort has been made during the present ses- | 
sion of Congress to obtain an act sanctioning a bridge, 
but the prospect of success, either now or later. is very 
little, 

The only other alternative is a tunnel. 
ported upon in January, 1869, by E. 5S. 
Cc. E., of Chicago, and declared feasible. 
posed to cross the river rather obliquely 


One was re- 
Chesbrough, 
It was pro- 
opposite the 
city of Detroit and unite the Michigan Central railroad 
The tunnel would be | 


with the Great Western railroad. 


about 8000 ft. long, 3000 ft. lying beneath the river, with | 


a maximnm grade of rin 50. The material to be exca- 
vated was shown by the borings to be a stiff clay with 
some boulders, and the roof of the tunnel was to be 20 ft. 
Work was begun in De- 


below the bottom of the river. 


plans for a tunnel at that place. 
stone, and the project seems very reasonable. 
~ | nel proper would start from Grosse Isle, in order to get 
| the necessary grades ; the portion below the river woul 


| er notice these ‘‘ Proposals” are published free. 
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| cember, 1871, upon the shafts, and from them were 
pushed out drifts or drainage tunnels for several hundred 
| feet, when, after repeated irruptions of sand and water— | 
which latter was, we believe, decided to come from other 
source than the 


discontinued. 
Like the officer of Wellington's army, on the march to 


river—the work was 


attack a strong fortress, who was told that its capture | 
was impossible, and who replie(—* not at all, for I have 
the Duke’s order in my pocket,”"—the engineer was 


ready to put it through if furnished with the sinews of 


war; its further prosecution was not impracticable, but | 
| was not thought judicious at that time by the railroad 
authorities. 


The Canada Southern Railway Co., which has a 


bridge trom the American shore to Grosse Isle, a point 
on the river some fifteen miles below Detroit, and thence | 
to Stony Island, failing to obtain authority to bridge the 
main channel, have been forced to content themselves 
with a steam ferry. 


They have also recently perfected 
The formation is lime- 
The tun- 


d 


probably be longer than that of the one opposite Detroit, 
| but a shaft on Stony Island would give more working 
faces. 


The depth of water is from thirty-five to forty 
ft. at Detroit, but materially less at this lower crossing. 


Another scheme is to put a bridge across, at the east- | 


ern line of the city of Detroit, to the lower end of Belle 
Isle, or what is marked on the charts Hog Island, thence 
to run lengthwise of the island, between two and three 
miles, to its head, and there to tunnel to the Canada 
shore. The length of tunnel, to cross nearly at right 
angles, is put at a little less than 3000 feet, and the depth 


of water is at the maximum thirty-three feet. ‘Ihe ap- 


proaches can be open cuts, and the grade is stated as | 


one in two hundred. The material to be excavated is 

supposed to be earth, probably clay as at Detroit. 
Without an intimate knowledge of the localities it is 

impossible to judge of the relative advantages of the dif- 


ferent positions, but the proposed tunnel for the Canada 


| Southern Railway, through the limestone stratum, seems 


to present the least special difficulties. 





TO CONTRACTORS. 


ENGINEERING NEwS is the only journal published in 


| in this, or in any other, country, that makes a specialty 


of advertising ‘‘ Proposals for Contracts”. 
of our intention to publish an American Engineering 
newspaper, we were led to insert a few of those adver- 
tisements, taken from Chicago journals, for the benefit 


| of such of our readers as were engaged in the general bu- 


siness of contracting, and were soon made aware of the 
fact that it was a specially attractive feature to most of 
our subscribers. As rapidly as possible, therefore, we 
have extended the list of “ Proposals” until they have be- 
gun to encroach seriously on the other columns of reading 
matter. We hope ere long, however, to add to our pages 
and in so doing we will, as the season of activity in pub- 
lic works advances, still farther enlarge our list of “ Pro- 
posals for Contracts” until it will represent as far as pos- 
sible the activity that may prevail in Engineering and 
Architecture throughout the whole country. Until furth- 
The la- 
bor and expense of preparing the present list is consider- 
able. They are obtained from engineers in various cities 
and from an exchange list of over three hundred daily 
and weekly papers, and have mostly all to be carefully 
revised and cut down to the fewest possible words, and 
the convenience of such a list, brought together from so 


many sources, has been widely appreciated by contrac- | 


tors and manufacturers throughout the country at large. 

We are making special efforts to obtain the very latest 
and most reliable information of the opening of bids and 
the letting of contracts, and we here ask as a special fa- 
for that those of our subscribers as have access to such 


information will, as soon as possible, mail it to us for 
publication, being careful to send us only such matter as 


they Anow to be strictly accurate. We also solicit from 


manufacturers, intelligence relating to their products, | 
| and illustrative of the industrial progress of the country. 


We solicit also intelligence relating to engineering and 
architectural work of whatever nature, projected or in 


process of construction, so that our columns may repre- 
sent, as far as possible, what is being done in those pro- 
fessions, and what progress we are making towards “bet- 


ter days.’ 








In pursuance | 
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Contract Work. 
(From Helps’ Life and Labors of Thomas Brassey.) 


Mr. Hawkshaw, the eminent English engineer, jy,;) 
observes that ‘ with the commencement of the rail 


y 





ay 
system began an age of great works, during which én. 
dertakings of far more colossal dimensions were rapidly 
projected, and to be as rapidly carried into execution. 
The extension of the railway system called for larger 
docks and larger harbors, and since the construction of 
the Liverpool and Manchester Railway the public works 
that have been executed in the United Kingdom alone 
far exceed al] that has been done before.’ 

At first sight, it might appear that there was no need 
for the contractor. 


In carly days, and perhaps we may 
say in comparatively barbarous times, great works were 
doubtless executed without the intervention of ‘he con- 
; tractor. He isan inevitable product of civilization: for 
| inevitably, with civilization comes the division of labor, 

It is obvious that one the of main advantages of doing work 
| by contract, and through the agency of a practised con- 
tractor, is that you command the knowledge and experi- 
| ence of a trained body of men, fitted for the especial 
| work. Something of this kind is to be observed in great 
| works which were executed before the word ‘ contractor’ 
| came into being. We know but little, comparatively 
| speaking, of the construction of the grand cathedrals 
| which have risen throughout the Christian world. But 
we are told by those who have most carefully investigat- 
ed such matters—that bands of skilled workmen, chiefly 
Italians, were employed in these buildings who went from 

place to place, and were enabled to give instruction to 
| the local workmen. This, in some measure, recounts for 
the uniformity of style pervading certain periods of church 
architecture. 

It might be said, that at first sight, it does not appear 
why those who have undertaken a great public work, 
should not execute it by means of their own officers ; but 
almost all experience show that this would not be a wise 
course. There are many reasons for this conclusion, and 
some of them are based upon much knowledge of hu- 
man nature. If the projectors of the undertaking had 
to execute the work themselves, they would undoubtedly 
be seduced into frequent change of plan, from the very 
| fact of their being masters of the situation. This may 
| be seen in much smaller matters than public works. 
| When a gentleman undertakes to build a house for him- 
| self, many are the changes he is induced to make during 
| the building of that house, and large is the additional ex- 
pense which it generally incurs. 

The system of contracting for great works necessitates 
much forethought before commencing them, and, for the 
most part, a rigid adherence to the plans originally laid 
down. 

It may serve to show the need and value of this sys- 
tem of contracting for great works, that it perpetually 
tends to extend itself. The great contractor finds it to 
his advantage to sub-let portions of his contract ; and 
these are again sub-let to smaller men, by which means 
individual skill and exertion are gradually developed to 
the uttermost. Perhaps in no way could this individual 
skill and exertion be more amply developed, and the 
merits of individual men be brought more prominently 
forward than by this system of contracting. Moreover, 
it developes the power of bearing responsibility, and tends 
to create masters out of men. 

Thus far as regards the advantages to be derived from 
doing work by contract. It must, however, be remem- 
bered that there are limits within which this practice 
should be confined, and that there are cases to which it 
is altogether inapplicable, 

The demands, for example, of Government are not of 
a nature to be wholly met by dealings with contractors. 
These demands are liable to be sudden, large, impera- 
tive, and indefinite. Hence Government will do wisely 
not to abandon their establishments. It must also be 
remembered, that by keeping up some of those establish- 
ments, they have, on a sudden pressure, some of the ben- 

efits of competition within their reach, and are not en- 
tirely at the mercy of what we may call the foreign ele- 


| 
| 


| 
| 
| 


| ment of contracting. 

So, again, as regards matters in which taste and beau- 

| ty of design enter, or where there is great probability of 
a change of plan, the system of contracting js not alto- 
gether admssable. Even as regards that instance which 
I took before, of a house built by a private individual for 

| himself, there is considerable probability that the house 
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will be better built, at any rate more suitably built, for 
the owner, if it is not built by contract. 
contend that it is not likely to be an expensively built 





But no one will 


house. 
Those works, however—whether devised by govern- 


ment, public bodies, or private individuals—of which the 
character is definite, and the time for executing them not 
imperatively short, are the works which it is most advis- 
able to have executed by contract. 

Now the construction of railways is work which ex- 
actly fulfils these conditions. 
acter: it is not like the demand for arms, or other war- 
like material, which may be wanted by a Government at 
a very brief notice: and, in short, it is one of those pro- 
ducts of labor, in which contract work may be most use- 
fully employed. Accordingly, the contractor makes his 
appearance on the stage as he is imperatively required. 

It may also be noted that, in carrying out works in 
foreign countries, great benefits has accrued both to those 


It is very definite in char- 


countries themselves, and to the country in which these 
projects originated, from the works being confided to 
contractors who carried hither and thither bands of skill- 
ful workmen; and who, indirectly, brought much profit 
to the mother contry, while gradually they instructed the 
natives of other countries in skilled labor, and made them 
more useful citizens than they were before. There are 
some parts of Europe where the condition of the whole 





laboring population has been permanently raised by the 
introduction of British skill and British labor in the ex- 
ecution of a particular work. And this would hardly 
have been the case, or at any rate would not so soon have 
been the case, but for the presence of the British contrac- 
tor and his accompanying army of British workmen ; 
bringing new tools, new modes of working, new methods 
of payment ; and, in short, introducing an element of | 
vigor and prosperity which could not have been so well 
introduced in any other way. | 


The United States Signal Service. 


(CONCLUDED.) 
(From the Detroit Post.) 

Notwithstanding the efforts that have been made from 
time to time to thoroughly educate the public in all the 
more important particulars affecting their interest, which 
are connected with the daily reports of the signal service, 
much misconception still exists. Inquiry reveals the 
facts that the locations of the districts named in the dai- 
ly probabilities are not generally known. It may be well, 
therefore, to state that in the forecasts of the weather the 
different parts of the country are designated as follows : 

Maine, New Hampshire, Vermont, Massachusetts, 
Connecticut and Rhode Island as the New England 
States. 


New York, New Jersey, Pennsylvania, Delaware, 
Maryland, District of Columbia and Virginia as the Mid- 
dle States, and that part of these States lying east of the 
Alleghany Mountains as the Middle Atlantic States. 

North Carolina, South Carolina, Georgia and North- 
ern and Eastern Florida as the South Atlantic States. 

Eastern. Mississippi, Alabama and Northwestern Flor- 
ida as the Eastern Gulf States. 

Western Mississippi, Louisiana and Eastern Texas as 
the Western Gulf States. 

Sometimes the South Atlantic States, Eastern Gulf, | 
that portion of the Mississippi not included in the East- | 
ern Gulf States, with Tennessee and Kentucky, are 
grouped together as the Southern States. 

Lower Lakes mean Lakes Erie and Ontario, with ad- 
jacent territory. 

Upper Lakes mean Lakes Superior, Huron and Mich- 
igan, with adjacent territory. 

The Lake Region includes the Upper and Lower 
Lakes. 

The Extreme Northwest includes that portion of Da- 
kota lying west of the Missouri River and the Eastern 
portion of Wyoming and Montana Territories. 

The Northwest means the country lying between the 
Mississippi and the Missouri Rivers. 

The Southwestern States mean that portion of the 
Western Gulf States lying west of the Mississippi River 
and including Arkansas. 

Pacific States include California, Oregon and Wash- 
ington Territory. The Ohio Valley includes the belt of | 
country about 200 miles broad from Pittsburg to Cario. 
The Upper Mississippi Valley includes the belt of coun- 
try about 200 miles broad from St. Paul to Cairo. The 





| 





| winds are apprehended for the port in question. 


| ous to any special occupation. 
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Lower Mississippi Valley includes a belt of country 200 

miles broad from Cairo to Vicksburg. Below Vicks- | 
burg the character of the country so changes that it is no 
longer described as a valley. The Missouri Valley in- | 
cludes a belt of country 200 miles broad from Fort Sully | 
to St Charles, Missouri. The St. Lawrence Valley in- 
cludes a belt of country 200 miles broad from Lake On- 

tario to the mouth of the St. Lawrence River. The ex- 
tensions “ from Missouri to Ohio,” etc., etc., refer to areas 
reaching to and including the central portions of the 
States named. 


Thus a report “ westerly winds extending 


from Iowa to Pennsylvania” would signify that those | 
winds would be felt in the interior of those States as | 
well as over the territory lying between them. 

In “the coasts,” etc, is included the land between the | 
coasts and the parallel range of coast hills or Mountains. 
In Texas, Louisiana and Northern Floridaa belt of land 
The di- 
viding line of the Upper and Lower Lake region passes 
through the city of Detroit, and predictions for either re- 


extending 100 miles inward would be included. 


One of the most important duties performed by the sig- | 
nal office in this city is the display of cautionary storm | 
signals. These are continued during the season of nav- 
igation only. They are displayed from the roof of Rank 
block. in which building is located the signal office, and 
are also duplicated, night and day, by Messrs Dunlap, 
Donaldson & Co., from their building, near the foot of | 
Woodward avenue, The cautionary signal of the United | 
States army—a red flag with a black square in the cen- 
ter by day, and a red light by night—signifies : 

1. That from the information had at the central of- 
fice, in Washington, a probability of stormy or danger- 
ous weather has been deduced for the port or place at 
which the cautionary signal is displayed, or in that vi- 
cinity. 


2. That the danger appears to be so great as to de- 


mand precaution on the part of navigators or others 
interested—such as an examination of vessels or other 
structures liable to be endangered by a storm—the in- 


spection of crew, rigging, etc., and general preparations 
for rough weather. 

3. 
eters and other instruments by ship cantains and others | 


It calls for frequent examinations of local barom- 


interested, and the study of local signs of the weather, | 
| 
as clouds etc. 





By these means those who are expert may often be 
confirmed as to the need of the precaution to which the 
cautionary signal calls attention, or may determine that 
the danger is over-estimated or past. 

The term dangerous wind has ordinarily a somewhat 


| different meaning, according to the location of a station. 


Thus the severe gales of the Atlantic (where the hourly 
velocity of the wind ranges from 40 to 70 miles) are 
comparatively very rare on the lakes, where the limited 
sea room causes winds that on the neighboring shores | 
are registered only as brisk (that is from 15 to 25 miles) 
to become dangerous. 
Again, the direction in which the wind is blowing isa 
most important consideration, and, as general experience 
shows that most danger is apprehended from a wind 
blowing on a lee shore, the cautionary signal may very 
properly be expected to be hoisted only in case such | 
The 
cautionary signal is hoisted, however, when the winds | 
are represented to be as strong as 25 miles per hour, 


| and to continue so for several hours, within a radius of 


100 miles of the station. It is thus left to the public 
individually to decide whether that wind will be danger- | 
Each signal holds good 
for the space of about eight hours from the time at which 
it is hoisted, and in no case is such signal displayed by 
any observer except upon receipt of a telegraphic order to 
that effect from the central office at Washington. When 


no signal is displayed it indicates that the central office | 


has no knowledge of any approaching danger, and as this 


is not only the case when there really is no danger, but | } 


also in many cases may be the consequence of the fail- 
ure of the telegraphic connections of the central office at 
Washington with neighboring stations it should not lead 
the mariner or other interested party to be less watchful 


of the weather nor to neglect to obtain such weather in- | 
telligence as he may need to form accurate conclusions | 


as to the nature of any impending danger. 


In addition to the duties already spoken of there are | 


many more of which time and space debar a mention. 
To the public it is desired to make the labors of the sig- 
nal service a vital necessity, and in furtherance of this 


object no pains will be spared by those connected with | 


the service to place before the people the results of their 
researches in the realms of science. 
In the signal office are kept on file the daily weather 


reports, the weekly and monthly publications of the | 
central office, yearly reports, compendium of facts, etc., | 


etc., which are at all times accessible and to which the 
attention of the public is invited. 
THEO. V. VAN Heusen Sergt. Sig. Ser. U.S. A. 
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Notes on Steam Boilers. 


There is no difference of importance in the tensile 
strength of boiler plates whether torn asunder in the di- 


rection of the fibre, or across it. 
The strength of common boiler plate is materially af- 
fected by ordinary temperatures, but towards a dull red 
heat it is rapidly and very seriously deteriorated. 
As regards the relative strength of riveted joints and 
solid plates, if we assume the strength of the plate to be 
100, the strength of the double riveted 


joint, after allow- 


ing for the adhesion of the surfaces of the plate, would 
| be 70, and the strength of the single riveted joint 56, and 
these proportions of the relative strengths of plates and 
joints may, In practice, be safely taken as the standard 


value, in the construction of vessels required to be steam 


j; and water tight, and subjected to pressure varying from 


Ig pounds to 100 on the square inch, 


By experiment it is found that that the strength of the 


| Tiveted joints of boilers is only about one-half the strength 
; ‘ : s | of the pl 
| gion alike affect it. | aN 
| ing of the joints, 34,000 pounds may reasonably be tak- 


ite itself; but taking into consideration the cross- 


| en as the tenacity of the riveted plates, or the bursting 


pressure of the cylindrical boiler. 


The thickness of the plates of cylindrical boilers should 


| be in proportion to their diameters. 


A boiler constructed with plates of uniform thickness 
is most liable to undergo rupture in its longitudinal sec- 
tions. 


Let c=thickness of plate ; d=internal diameter of 


| boiler; P=pressure of steam in pounds per square inch; 


['=tenacity in pounds per square inch of the material ; 


Die r 


I being taken at 34,000 pounds, the required thickness 


¢ 


iP . : 
then c = r and , therefore for iron plates 


« 


in inches is equal to the diameter in inches multiplied by 
the pressure per square inch in pounds, and divided by 
68,000; and the bursting pressure in pounds per square 
inch is equal to the thickness in inches multiplied by 68,- 
ooo and divided by the diameter in inches. 

The following is a table of equal strengths in the ex- 
ternal shell of cylindric boilers from 3 to 8 feet diameter, 
showing the thickness of metal in each respectively, for 
a bursting pressure of 450 pounds to the square inch: 


Bursting Pressure—equivalent Thickness of the 


Diameter of to the ultimate strength of the| Plates in deci 
Boilers. riveted joint, as deduced from| mal parts of an 
experiment, 34,000 Ibs. to the} inch, 
square inch ! 
Feet. Inches. 
3 ) } 250 
3 o | 291 
; o || 333 
$ ¢ 37° 
5 o : 416 
sg 6 450 lbs. 8 
6 o 500 
6 6 | | S41 
7 oO S3 
7 o 025 
Ss o Of 
The strength of wrought iron tubes subjected to ex- 


ternal pressure, varies inversely as their length, or of 
two flues perfectly similar in other respects, one 10 feet 
long is as strong as one 20 feet long. 

Phe following is a table of equal strengths in the cyl- 
indrical flues of boilers from 1 to 4 feet in diameter, and 
from 10 to 30 feet in length, showing the requisite thick- 
ness of metal for a collapsing pressure of 450 pounds per 
square inch: 


Thickness of Plates in parts 
Diame-|\Collapsing pressure of! of an inch. 


ter of | flue in lbs. per square} —_ i re 

Flues. | inch. For a 10 For a 20! For a 30 
feet Flue.|feet Flue. feet Flue. 
Inches. | ton 

2 | | 291 399 «| 480 

| 18 ) | L380 | .@o | 578 

24 99 | -548 | .659 

30 ‘4 -442 j 6o7 } .730 

| 3 “are | go | (65m CO foe 

42 510 77 } SI 

48 548 | -7s | .90§ 





Flues should be as perfectly cylindrical as possible as 
| any ellipticity reduces their strength very materially. 
The amount of strain upon a high-pressure boiler 30 
feet long, 6 feet diameter, having two centre flues, each 
2 ft. 3 ins. diameter, working at a pressure of 50 pounds 
on the square inch, is 3,319 tons, and with the pressure 
at 450 pounds per square inch there is a force of very 
| nearly 30,000 tons exerted, while in a locomotive work- 
ing at 100 pounds to the square inch, there is pent up 
within its interior the enormous force of nearly 60,0co 
| tons, a force which is still further increased at acceler- 


| ated speed.— Useful Information for Engineers, 
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Contractors’ Intelligence. 





Wages were reduced 25 cents per day on the State 
Capitol Building at Des Moines, Iowa, on the sth inst. 
]. F. Wadworth, C. E., of Taunton, Mass., is at work 
on the surveys for the New Water Works in that city. 


J. L. Bullard of Taylor's Falls, Minn, has the con- 
tract for the construction of the new Court House at 
Center City, Chisago County, Minn., at the price of 
$4,925. 

The Wrought Iron Bridge Company of Canton, Ohio, 
are building two bridges, one 500 feet long for Colum- 
bus, Ohio, and the other 450 feet long, for Ottawa, 
Canada. 


The contract fora new iron bridge, to cost about 
$10,000, over the Iowa River near Iowa City, has been 
awarded by the Board of Supervisors of Johnson County, 
Iowa, to the Canton Bridge Company of Canton, Ohio. 


William White & Co., of this city, have the contract 
for turnishing the galvanized iron cornice, tin and slate 


roofing, etc., for the new Cook County Hospital building | 
in process of erection in this city. The price is about | 


$7,400. 
The Architectural Iron Works of this city have the 


contract for, and are now engaged in furnishing, the en. | 


tire iron work for the new Adams Co. Court House and 
Jail at Quincy, Ill. Lockworthy & Burge of Quincy are 


the general contractors for the construction of the new | 


building. 

The contract for building 1000 feet of 24-inch diame- 
ter brick sewer, and 650 feet of 30-inch, including man- 
holes, receiving and catch basins, and 400 feet of 12-inch 
tile, in the city of New Britain, Conn., has been awarded 
to Cranfield & Brennan, of New Haven, for the sum of 


$6,497.50. The bids were as follows: $8,878.10; $7,- | 


921.60; $7,629.00; 6,497,509. 
Stone setting was resumed on the new Capitol build- 


ing at Lansing, Mich., last Monday. The work of fur- | 


ring and lathing has been progressing all the winter and 
spring quite favorably. Some of the workmen engaged 
in that are now in the third story. A great part of the 
material for heating the edifice has been received during 
the winter, including large iron tanks for feeding the 
boilers with water by hydraulic pressure. 


The Board of Public Works of Chicago last week issu- 
ed an estimate of $2,500 to Earnshaw & Gobel for ma- 
sonry work on the tower for the stand-pipe at the West 
Side pumping-works. Estimates were also issued to the 
Keystone Bridge Company for work on the Halsted 
street viaduct; one for $4,250 for the Chicago & North- 
western railway’s portion of the work; and another of 
$7,235 for the Chicago, Burlington and Quincy railway’s 
share of the same. 

At a joint session of the Boards of Selectmen of the 
Towns of New Haven and Orange, Conn.,held on Thurs- 
day evening, May 4th, 1876, at City Hall, New Haven, 
proposals were opened for constructing an iron bridge, 
not including abutments, over West River between the 
two towns. The specifications called fora first class 
bridge of one span, 100 feet between centers of supports, 
40 feet roadway in the clear, and ‘a sidewalk on one side 
of 6 feet in the clear. Bids were received on the Engi- 
neer’s plans, and also on the Contractor’s plans. There 
were three plans prepared by the engineers, No. 1 being 
a bowstring bridge with vertical posts and adjustable di- 
agonals, No. 2a bowstring bridge with the Warren 
guide system of bracing, riveted to top and bottom 
chords, and No. 3 being a riveted straight truss bridge. 

The proposals received on the engineers’ plan were as 
follows: — 


Cincinnati Bridge Co., Cincinnati, O....... $7150 $.... $6425 
Delaware Bridge Co., New York City...... a 
Keystone Bridge Co., Philadelphia, Pa...... 7000 697 i 
King Iron Bridge Co,. Cleveland, O.......... 6620 6570 
R. W. McIntire, New Haven, Ct............ 6831 6950 


The proposals received from the bridge builders, on 
their own plans, were as follows :— 


King Iron Bridge Co., Cleveland, O. $.... $.... $.... $4650 
Watson Man’f’g Co., Paterson, N. J. .... 6382 6214.75 5921.25 
D. H. Andrews, Boston, Mass....... .... isn sees 
Cincinnati Bridge Co.. Cincinnati, O. 7ooo 6775 6380 6300 
Wrought Iron Bridge Co., Canton, O. ....  .... 7330 6525 
Keystone Bridge Co., Phil’a, Pa..... .... ocae * cece” eee 
H.'M. Claflin, Cleveland, O.......... .... Siac jake eee 
A. D. Briggs & Co., Springfield, Mass..... .... 6800 6600 
N. J. Steel & Iron Co,, Trenton, N. J. ....  .25. sess 43 
Hawkins & Burrsll, Springfield, Mass.....  ...  .... 6750 


Penn Bridge & Machine Works, 
New Brighton, Penn.......... «+. 5 oem > anche, 
The proposals were referred to a committee of one 


member of each Board and the Engineers, to examine 
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the plans, strain sheets, etc., and report at a meeting to Gees IMPROVEMENTS—Proposals wil! be received at 


be held Thursday evening, May 11th, 1876. 

As we go to press, we are informed by telegraph, that 
no award was made at the meeting of the joint commit- 
tee on the evening of the 11th. 














PROPOSALS FOR CONTRACTS. 








RIDGE.—Bids will be received by the undersigned, at Clar- 

inda, Iowa, until 2 P. M. June 6th, for building a Howe truss 

covered bridge, 100 feet span, across the Nodaway river, east of 
Clarinda. W. M. Alexander, Auditor. 


RICK.—Bids will be received at the office of the General Su- 
erintendent of the new capitol, Albany, N. Y., until 12 
Faded, noon, Monday, May 22d, for furnishing four millions of 
| bricks required for this work. All bricks must be perfect; no 
arched, swelled, crooked or soft bricks will be received, and all 
| will be subject to the approval of the Superintendent. No bid 
will be received for less than five hundred thousand. (See Al- 
bany Evening Times for further particulars.) James W. Eaton, 
Superintendent. 
Baa STONE.—Bids will be received at the office of 
the Superintendent of the new capitol, Albany, N, Y. until 
12 o’clock noon, Monday, May 224, for furnishing the following 
material required for this work: 1,800 feet lineal of bond stone, 1 
foot, 7 inches wide, from 2 and %& to 3 inches thick, and each stone 
from 2 to 3 feet long. 1,300 feet lineal of bond stone, 2 feet and 
7 inches wtde, from 2 and & to 3 ins. thick, and each stone from 


stone. (See Albany Evening Times for further particulars.) Jas. 
W, Eaton, Superintendent. 





| RICK SEWER.—Proposals will be received by the under- 

signed at Sioux City, Iowa, until 12 o’clock M, May 6th for 

the construction of a brick sewer from the present terminus of 

the Douglass street sewer on the north side of Fourth street, toa 

point on Douglass street opposite the alley running east and west 

through block 16, Sioux City East Addition; same to be built ac- 

| cording to original plan of Douglass street sewer, which may be 

found with the city engineer. Each prososal must give price pr 

foot, payable in ten per cent city bonds running ten years, and 

| price per foot papeiie in cash, Proposals may sent to either 

of the undersigned. C, E, Hedges, P. R, Kennedy, C. F. Hoyt, 
H, H. Buckwalter. 


EMENT.—Bids will be received at the office of the General 
Superintendent of the new capitol, Albany, N. Y., until 12 
o’clock noon, Monday, May 224, for furnishing five;thousand bar- 
rels of the best quality fresh ground hydraulic cement, required 
for use this work this season, to be delivered in such times and in 
such quantities as may from time to time be directed by the Su- 
srintendent. (See Albany Evening Times for further particu- 
ars. James W. Eaton, Superintendent New Capitol. 


REDGING—Bids will be received at the office of the Har- 
bor Board, Baltimore, until noon, May 30, and opened im- 
mediatelyjthereafter, for the excavation and removal of material 
from the inner harbor or basin of Baltimore. The right is reser- 
ved by the board to reject any or all proposals, and none will be 
entertained for less than 50,000 cubic yards, or more than 200,000 
cubic yards, Specifications and any other information can be had 
by application to the office of the Harbor Board, City Hall, Bai- 
timore, on and after May 16; By order of the Board. N, H, But- 
ton, Engineer, 





~ RANITE CUTTING.—Bids will be received at the office of 
the Superintendent of the new capitol, Albany, N. Y. up 
to 12 0’clock, noon, Monday, May 22d for cutting columns and 
moulded bases for the principal floor of this buildin » required 
for use this season. e stone is already contracted for, The 
plans, specifications and conditions may inspected at the ar- 
chitect’s office, 53 North Pearl street. (See Albany Evening 
Times for further particulars.) James W. Eaton, Superinten 
dent New Capitol. 


IFE SAVING STATION HOUSES.—Proposals will be re- 
ceived at the Treasury Department in Washington, D. C., 
until 12 o’clock M, of Tuesday the 25th of May, for the construc- 
tion of Life Saving Station Houses at the following named points 
on the coast of Lake Superior, to-wit: One at Vermillion Point, 
one at a place seven miles west of Vermillion Point, one at Two 
Heart River, and one at Sucker River, all in the state of Michi- 
gan. Bids will be received for one, several, or all of the above 
mentioned houses. and bidders must state the number they will 
build and designate the localities. Each bidmust be accompan- 
ied by a bond in the sum of one thousand dollars, with two good 
and sufficient sureties, conditional that the bidders shall enter in- 
| to contract without delay if his bid be accepted, All proposals 
| must be indorsed, “Proposals for the construction of life-saving 
station houses, coast of Lake Superior,’ and addressed to the 
Secretary of the Treasury, Washington, D.C. Specifications 
and plans, and forms of proposal and bond can be obtained at the 
office of the Collectors of Customs at Detroit, Port Huron, Grand 
Haven and Marquette, Mich., Chicago, Ill. and Milwaukee, Wis. 
also upon application to this Department. B. H. Bristow, Sec- 
retary. 








ASONRY AND BRICKWORK.—Proposals will be re- 
ceived by the undersigned, for foundation wails of stone 
and brickwork thereon, for the machine shops of the B. C. R. & 
M. R. R., at Cedar Rapids, Iowa. Plans and specifications can 
be seen at the office of the Engineer of the road, in Cedar — 
where any information required will be furnished. E. F, Win- 
slow, Receiver. 





AILROAD WORK.—Proposals will be received at our of- 
fice in Dayton, O., for ding twenty miles of the D. & S. 
E.R. R. Profiles ready. Phelps, King & Co. 





| age ee WORK.—Sealed tenders, addressed to the Sec- 
retary of Public Works and endorsed “Tender Pacific Rail- 
road” will be received at the office of the Department of Public 
Works in Ottawa, Ontario, until 12 M., Monday, May 22d for the 
excavation and grading required to be executed on that section of 
the Canadian Pacific Railway extending from Cross Lake, east- 
ward to Rat Portage, Lake of the Woods, about 2 miles in length; 
also for the eee required from the wester 7 of the 13th 
contract to English River, a distance of about So miles; also for 
tracklaying and other work of construction west of Fort Wil- 
liam, For plans, specifications, approximate quantities, forms of 
tender and other information apply to the office of the Engineer- 
in-Chief, Ottawa, No tender will be entertained unless on the 
printed form, and unless the conditions are complied with. By 
order, F. Braun, Secretary. ; 


|; C©CHOOL HOUSE,—Bids will be received at the Township 

| Clerk’s office of Coventry township, Summit Co., O, unti! 12 
o'clock, M., May 27th for building a school house on the lot sit- 
uated in sub-district No. 4 of said township, according to plans 
and specifications on file with the Township Clerk. The bids for 
each kind of material called for in the specification must be sep- 
arately stated. By order of the Township School Board. A. Ob- 
erlin, Jr., Clerk. 


3 to 4 feet iong. This may be Blue Flag stone or Potsdam sand | 












the office of the City Commissioner in Baltimore unti| 
Thursday, May = at 12™M., to repave all that part of Second 
Street between South and Gay streets, with “ Camp’s Belgian 
block pavement,” as ordinance No. 59, yg April 28th, 
— The bids will be opened on the same day in the Mayor's 
ce; bond with approved security will be required for the faith. 


ful performance of work, John E. Toole, Clerk to City Cora. 
missioner. 





TONE CARVING.—Bids will be received at the office of the 
Superintendent of the new capitol, Albany, N. Y. up to 12 
o’clock noon, bor ee 9 hy 22d, for carving column caps in gran- 
ite for the principal of this building, required for use this 
season, e stone is already contracted for. The plans and 
a and conditions may be inspected at the architect's 
ce, 53 North Pearl street. (See Albany Evening Times for 
further particulars. James W. Eaton, Superintendent New Cap. 
itol, 





CHOOL HOUSE.—Bids will be received at the office of the 
Clerk of the Board of Education of Springfield township, 
Summit Co., O., until 12 o’clock M., on Tuesday, May 3oth, fe 
building a school house on the lot situated in sub-joint district 
No. 7 in saia township according to plans and specifications on 
file in said office. The bid for each kind of material called for b 
the a must be separately stated, and the price of cack 
stated, and the price of labor must also be stated separately. By 
order of the Board of Education. Thos. J. Gilcrest, Clerk. 


CHOOL HOUSE.—Bids will be received at the Township 
Clerk’s office, Youngstown, Ohio, until 12 M, May 27th, for 
a school house at Brier Till, known as sub-district No, 3, in the 
township of Youngstown. Separate bids will be received for 
the masonry, carpenter work, plastering and painting, or bids 
will be received for the whole job; but such bids must be made 
for the several portions in detail; plans and specifications may 
be seen by applying to Andrew Shaffer, Township Clerk, at his 
office. Building Committee. 





TATE REFORM SCHOOL.—The trustees of the Iowa Re 

form School hereby give notice that they intend to erect a 
main building for said school, and will receive bids for three hun- 
dred thousand or more brick of best quality, delivered in Eldora. 
Two hundred or more legal perch of best quality foundation 
stone, delivered at Eldora or at quarry, also the price per m. of 
the various kinds of lumber necessary for such building, all to be 
delivered as above. All bids will be addressed to E. Andrew, 
Eldora, Iowa, and will be received unt:l May 31st, at which time 
they will be opened and examined. J. A. Parvin, president. T. 
E. Corkhill, secretary. 


CHOOL HOUSE.—Bids for the erection of a school house 
for the Independent district of Logan, Harrison Co., Iowa, 
accompanied by plans and specifications of the same will be re- 
ceived and contract let at the school house in said district, May 
27th, at 1 Pp. M. No plans and specifications will be received 
which are not accompanied with a bid to erect the same. Said 
school house is to be built of brick, with stone foundation, to be 
two stories high, and to be heated by furnace, and to be sufficient 
in size to seat at least two hundred pupils, the cost of said build- 
ing not to exceed $5,000. W.H. Davis, G. B, Cadwell, D. S. P. 
ichael, Directors. 





CHOOL HOUSE.—Proposals will be received by the Board 
of Directors of the Independent School District of the city of 
Burlington, Iowa, for the erection of a two-story addition to the 
“West Madison” School House, until 9 o'clock, a. M. of May 
2oth, 1876, according to plans and specifications which will be 
ready for a at the office of the Secretary, in Parson’s 
block, on and after April 25th. Separate bids will also be receiv- 
ed for window blinds for the whole building. All bids must 
be signed by the party oe to do the work, securely 
sealed, and endorsed, “Proposals for erecting West Madison 
addition,” or “ Proposals for biinds.” and delivered to the 
Secretary before the hour above fixed. By order of the Board. 
Geo, Frazee, Secretary. 


CHOOL HOUSE—The Board of Education of Jefferson town- 
ship, Franklin county, Ohio, hereby invite bids in accord- 
ance with section 54, Ohio School Laws, for the building of two 
school houses in said township, on the sites now occupied for 
school purposes in sub-districts Nos. 4 and 8. Specifications: 
Size, 24x32 feet; walls brick, good quality, 13 inches thick, 12 ft. 
story above foundation; foundation to be of good stone and ex- 
tend not less than 2% feet above the surface of the ground, and to 
be not less than 20 inches thick, with center wall 12 inches thick, 
well laid in mortar. Each house to have two doors (state price 
of one) with transom light above, and 3 well proportioned win- 
dows on each side of the house in box Rennrad with pulleys; the 
finish to be plastering and wainscoting. The wainscoting to be 
put on after one coat of plastering from the floor to the base of 
the windows. The walls to have three coats, the last one hard 
finish. With seats of an approved make and pattern; first-class 
ine shingles to be used in roofing, with 15 inch cornice; all lum- 
r to be first-class. The old houses are of brick; size of one 
in sub-district 4, 20x26 feet; in sub-district 8, 20x24 feet, with 8 
inch wall, and g feet story, on stone foundation. The material in 
these must be taken into account, ahd used as far as practicable 
in the construction of the new houses. Bids will be received at 
the office of the Township Clerk until June 3d at which time they 
will be opened. Any other information may be had by applyin 
to E, Dryer, Gahanna, or H. J. Rhodes aad’ J. W. Sagar, Blac 
Lick, committee. 








TATE PENITENTIARY.—The undersigned commission- 
ers under an act ot the State of Texas, approved February 
16 hereby advertise for proposals of plans, specifications and oth- 
er particulars for the proper and substantial building and com- 
pletion of two penitentaries in said state in conformity to the 
modern forms of constructing public prisons, which have proven 
to be the best for the health and comfort of the convicts. One of 
said penitentaries to be built about two miles north of Rusk, in 
Cherokee county, with a view of utilizing in manufactures the 
iron ores which abound in this section of the state ;_ the other to 
be bnilt at the head of the San Marcos River, in Hayee county, 
contemplation of the manufacture of cotton, wool, eather and 
other goods and fabrics, that will not come into competition with 
the personal industries of the mechanical professions. Said pen- 
itentaries are to be completed by the first day of July 1877, and 
parties making proposals of plans, etc., for or either of said 
penitentaries, will state upon what terms and for what amounts 
they will build the same, and will, in connection with said pro- 
posals, furnish due guarantees of their abilities to build and com- 
plete the same in accordance with such p etc., and by the 
time limited. Persons desiring to inspect the sites indi will 
call on E. L. , at Rusk, or Gen. Ed. Burleson at San Mar- 
cos, and all p' s will be addressed to E. L. Gregg, at Rusk, 
Cherokee county, Texas. The commissioners expressly reserve 
the right to reject any and ob expen, and hereby efre notice 
that no compensation will be ie for any proposals, p! etc., 
which may be submitted under this advertisement. W. W. ’ 
Ed. Burleson, B. W. Brown, E. L. Gregg, Cemmissioners. 








y= Sat ot ae of Peoria, ——— bids, 
accompanied wi specificati 

filter bed at the water works. Bidders will state’ the of I 
tration proposed, the size and shape of bed, and nature of mate- 
pont a ropose oe Se with the oe 2 

or before May 24, 1 Chas. , Thos, J. ly, 

P. Cress, Water Works Committee. _ J ws 
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ATER WORKS.— Bids will be received by the Common 
W Council of Ft Wayne, Indiana, at_the office of the City 
Civil Engineer for the construction of the Fort Wayne water 
works, om: embracing the following particulars: For two sets of 
steam pumping machinery, each capable of raising{3,000,000 gal - 
jons of water 200 feet high in 24 hours. For one steam pumping 
machinery capable of raising 3,000,000 gallons of water, 200 feet 
high in 24 hour: For one water wheel and pump of the same 
capacity, For furnishing and laying 22 miles of water pipes, 
with all the necessary fire hydrants, stop gates and special cast- 
ings. For the construction of two filtering basins, For the er- 
ection of a stand pipe and tower 200 feet high, and for the con- 
struction of an engine house and boiler house, Also, for fur- 
nishing all other structures and appurtenances required, as per 
plans and specifications, Proposals will also be received for fur- 
nishing a sufficient supply of water for domestic use, and for the 
extinguishment of fires; and also for water power to pum the 
same into pipes. The prices must be written in the bid, and also 
stated figures, Bidders are re uired to state in their proposals 
their names and places of residence, Each proposal will be ac- 
companied by the undertaking in writing, of two responsible 

s, with their respective places of business or residence, to 
the effect that if the contract be awarded to the person or persons 
making the bid, they will, on its being so awarded, become bonnd 
as sureties for its faithful performance; and if he or they shall 
omit or refuse to execute the same, they will pay the city of Fort 
Wayne any damage that may be occasioned to the said city by 
such failure; the plans and specifications can be seen at the of- 
fice of the city civil engineer, and proposals will be received for 
the entire work, or any part of the same until Tuesday, May 23d 
at noon. John Ryall, City Civil Engineer. 


0. B. GRE 








N, Pres. THOS. BURGESS, Supt. 
Cc. H. ATKINS, Sec. and Treas, 


VULCAN IRON WORKS Co. 


80 to 94 N. Clinton Street, Chicago, Ill 
BUILD 


Steam Dredges, Steam Shovels, 
STEAM PILE DRIVERS, 
Steam Engines of al! kinds. 


Also Mill Gearing, Shafting, Pulleys, Hangers, and General 
Machinery. Make castings of best iron on 
short notice. 


Jobbing Work Done Promptly. 


SCOVILLE IRON WORKS, _ 
21 N. Clinton street, CHICAGO. 


H. H. SCOVILLE, Proprietor. 


MANUFACTURES 


STEAM ENGINES, 
Gang Saws and Rubbing Beds, 
Pile Drivers and Hoisting Engines, 
Stamp Mills and Mining Machinery, 
Overhead Travelers and Heavy Derricks, 


Stationary Engines, Shafting, Pulleys, etc. 


Cast Iron Gas and Water Pipe, 
VALVES, HYDRANTS, &c. 


Large or small orders promptly filled at lowest rates. 


T. B. FARRINCTON, 
Manufacturers’ Agent, 


Also Contractor for the construction of Water Works and 
Gas Works complete, or for furnishing and laying pipe, hy- 
drants, valves, &c. 


_ 101 Washington Street, Chicago. 


Joun McArtuur, Proprietor. Davin M. Forp, Gen’l. Man. 
W. H. Hatvapay, Superintendent. 


Architectural lron Works. 


CASTINGS AND WROUCHT IRON WORK 
— FOR— 


Buildings, Bridges, 


GAS & WATER WORKS. 


Manufacturers of Close’s Patent Park and Lawn Settees, 
Ford’s Improved Shingle, Stave and Barrel Ma- 
chinery, Cregier’s Hydrants & Stop Valves. 

NOS. 70 TO 8 ERIE ST., AND 57 TO 67 ONTARIO ST., 


CHICAGO. 


Cc. L. Rice. EsTABLISHED 1858. E. G. Conngavu. 


C.L.RICE&CO. 


Dealers 1n every variety of 


IRON & WOOD WORKING MACHINERY 
Mill & Machinists’ Supplies. Agts. for Blake’s Steam Pumps 


Hand Power 


a ee 


Lever detached. 













STURTEVANT’s BLOWERS AND EXHAUST FANS. 
Nos, 21§ & 127 Lake St., Chicago. 


Jail lron Work 
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J. W. ATKINSON, | 


Slate and Tin Roofing, 


GALVANIZED IRON CORNICE, 


Elevator Buckets, Furnaces, Ranges, 


Registers and Ventilators, | 


And all kinds of Jobbing in Sheet Metal. 


313 to 321 So. Clinton St., 
NEAR HARRISON STREET, CHICACO. 


A. KNISELY & CO., 


Slate, Tin and Corrugated Iron 


Manutacturers of 


Calvanized Iron Cornices, 
Hayes’ Patent Sky-Lights, Elevator Buckets, eto. 
72 and 74 West Monroe St., Chicago, 


J. P. TAYLOR & CO., 


Manufacturers and dealers in 


CRESTINGS, IRON FENCE. 


Copper Weather Vanes, 


STABLE FixTuREs, 
And all kinds of 


Ornamental Iron Work 






253 LAKE STREET, CHICAGO, ILL, 


Orders by Mail or otherwise promptly attended to, 


HOLLY’S 
IMPROVED WATER WORKS. 





Direct Pumping Plan, 
DISPENSES WITH RESERVOIRS, 


And saves their extravagant cost. Secures by filtration better 
quality of water than the reservoir settling process 
and by variable pressure a more reliable 


supply. Combines also the 


Best Fire Protection 


IN THE WORLD 
Without the use of FIRE ENGINES, and saves their origi- 


nal and annual cost, largely diminishes taxation for fire depart- 
ment expenses, relieves communities of a large per cent paid for 


INSURANCE, 


AND GIVES 


Real Protection to Property. 


Water Works on this plan have, within the last few years, been 
put in successful operation in nearly seventy 
cities and villages in the United States. 


For information by Descriptive Pamphlet, or otherwise, address 


Holly Manufacturing Co., 
LOCKPORT, N. Y. 





‘Ayjeroeds y 


ROOFE RS, 


| 10 to 12 diameters, our new Transit Telescope (length 


Nostrand’s Engineering Magazine, June, 1873. 





Phoenix Galvanized Iron Works. 


McFARLAND & PRICE 


Manufacturers All Kinds Plain & Ornamental 


GALVANIZED IRON WORK 


SLATE, TIN 
| AND CORRUGATED IRON ROOFING. 


| water it CHICAGO. 
| WM. WHITE & CO. 


MANUFACTURERS OF 


GALVANIZED IRON CORNICE, 


Window Caps, Ventilators, Etc. 
Tin & Slate Roofing, Guttering & General Jobbing 
IN ALL KINDS OF SHEET METAL, 


| 38 AND go PACIFIC AVENUE, CHICAGO 
} 





——————_— 


y aut AND SIDEWALK 


ATT 
Northwest corner Clinton and J 


Near Cor Van Buren St., oppSsite R. I, Depot. 

Floor and Roof Lights. 

BROWN BROTHERS 
Manutacturin 


ackson streets, Chicago. 


HELLER & BRIGHTLY, En 
struments, 33 N. Seventh St., 











ineering and Surveying te 


me 


iladelphia. 


rt of our “ En- 
the weight one- 
An ordinary Transit Telescope magnifies from 


Without decreasing size of any 
gineers’ Transit” we have red 
half. 


10% inches, shows objects erect and not inverted) 
magnifies 24 diameters and will read time on a watch- 
dial at 983 feet. For description of our new Mining 
Transit (weight 544 Ibs.) and Plummet Lamp, see Van 


Extract from report of Committee of Civ. E . ap- 
pointed by Franklin Inst. to examine H. & B.'s new 
Transit (Dec. 1871}: ‘It exhibits several novelties 





of construction which, in the opinion of the commit- 
tee, render it superior to those now in use, and in its 
opinion the deviations which they have made from the 
Common styles of Transit are decided improvements.” 


ee 
Joun C. Taavrwins, Chairman. a 
Descriptive and Illustrated Price List sent Post-paid, on Application, 


UNIVERSITY OF MICHIGAN. 


SCHOOL OF MINES. 


By the organization of this school and the establishment of three 
new professorships (MINING, METALLURGY, AND ARCHITEC- 
TURE), the University now offers greater advantages than ever 
before to students wishing to pursue complete courses in Civil 
and Mining Engineering, Chemistry, Metallurgy and Architec- 
ture. Term opens September 27, 1 For circular, address H. 
D. BENNETT, Steward, Ann Arbor, Mich, 


Established 1820. Yn, J, Young & Sons 


MATHEMATICAL AND 
Engineering Instrument Makers. 


IMPROVED TRANTITS & LEVELS, 


Compasses, Chains and Tapes, 
Draughting Instruments, & 
Engineering Station- 
ery, Aneroid Bar- 
ometers. 


PI zraphs o' ‘ ‘ 
Application No. 43 North Seventh St., Philadelphia 


Application 


WALTER D. HESTON, 


‘CIVIL ENGINEER 


TOPOGRAPHICAL WorRK A SPECIALTY. 


Towns Laid Out and Crades Established. 


City Surveyor’s Office,—goth Street and Lancaster Av., Phila- 
delphia, Pa, 


JAS. R. WILLETT, 
ARCHITECT, 


85 DEARBORN STREET, CHICACO 
ROOM 22. 





PATENTS. 


| Subscribe for the Western Scientific Journal. It contains all 
steps necessary to obtain letters patent, decisions of courts on 
patents, and much scientific reading. Only 75 cents per year in 


vance. Add: 
os WILSON & MORRIS, 


ress 
Peoria, Mi. 








VV ANTEDEA copy of the 


LONDON BUILDING NEWS FOR 1874. 


Address, giving terms, W. J., care of the Editor ENGINEE RIN 
News. 








| he Cheapest and Best 


SCIENTIFIC PAPER. Fifty 
cents per year. A copy free. 


FRAGMENTS OF SCIENCE, Springfield, Vermont. 
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V. G. Coolidge, Secty, ( >*eieers. 





Manufacturers and Builders of 


BRIDGES, ROOT? 


Turning-Tabies, Pivot Bridges, Iron Trestles, Wrought Iron Columns, 
Heavy Castings, General Iron and Foundry Work. 


PNEUMATIC, MASONRY, AND SCREW-PILE ~ 


SUBSTRUCTURES. 


Iron Bridges and Roofs upen the principal Railroads in the United States illustrate designs and 
attest the character and extent of a of Works. 

22" Proposals accompanied by Plans, Specifications and Lithographs, promptly submitted upon | 
application, 


WORKS: Cor Egan and StewartAves. OFFICE: 210LaSalleSt, cor Adams. Schoo| 


Address, 


THE AMERICAN BRIDGE CO., Chicago. - 


Contractors’ Directory. | B- KRATZENSTEIN, | 
Successor to F, Arnold & Co., 


Public Works. | MATHEMATICALINSTRUMENT | 


May 13, 1876. 








A. T. Bates, Secretary. cone 
MANUFACTURE = 


AND IRON ROOF FRAMES, 


Corrugated Iron, lron Roofing, and 
Munson’s Patent Fire Proof Doors and Shutter 








No. 215 and 217 Lake St., Chicago, lil. 


ene 


A. H. ANDREWS & CO_ 


213 Wabash Avenue, Chicago, 
LARGEST MAMUFACTURERS IN AMERICA OF 





Church, 


Office, 









Library 


bei 


($75 FoR ENTIRE SetT—Five Preces.) 
See Advertisement. 


 Conro, Carkin & Co., ed F U R N 7 U R E . 


Surveyors’ and Engineers’ Instruments made to 
4 South Clark Street, Chicago, Il, Pews, Pulpits, Chairs, Ta bles, &Cc., &c 
- « 


Bes”Send for “Guide to Church Furnishing”—or catalogue of School, Office and Bank 
| Fittings, Globes. Charts, Apparatus, &c. 


- The American Bridge Co. MAKER. 


order and repaired. 
f 157 State Street, Chicago, Ill. 


Formeriy 114 Randolph Street. 


Wm. B. Howard, , ene 


FitzSimons & Connell, 
100 Washington Street, Chicago, Il. 








Room 16, Metropolitan Block, Chicago. NICKEL & STRASSBERGER, 


J. E. Miller & Co. ENGINEERING AND SURVEYING 


34 South Clark Street, Chicago, Ill. 


Ray & Whitney, 
West end 12th Street Bridge, Chicago, Tl, 


Steel & McMahon, 


86 LaSalle Street, Chicago, Ul, 





Instrument Makers. 


128 & 130 Clark st., Chicago. 


DAVIDSON 

Linear Drawmg and Practical Ge- 
ometry. By Elias A Davidson, 
Lecturer on Engineering and Ar- 
chitectural Drawing in the city of 
Iondon Middle Class Schools. 
With about 150 illustrations, and 
Six whole page Diagrams of work- 
ing Drawings. Fourteenth 7 hou- 
sand, 128 pp. extra fcap. 8vo. 
Cloth limp.... 25... .00sWey soe I 00 

Orthographic and Isometrical Pro- 
jection treats of the Projection of 
Plans, Elevations and Sections of 
Solids, and the Development of 


T. B. Farrington, 


101 Washington Street, Chicago, Ill. 


_ Mason Work. | 
Barker & Smuill, 


148 Madison street, Chicago. 
T. H Bryant, 
Hyde Park, Ill, 


Busse & Sturtevant, 


126 Dearborn street, Chicago. 











D. H. Call, Surfaces, &c. With about Forty 
47 North Ashland avenue, Chicago. whole page Diagrams. Tenth 
: F Thousand. 128 pp. extra fcap. 

T. E. Courtney, 8vo. Cloth limp...+ «+-.e+--+ I 00 


87 Washington street, Chicago. 


Linear Drawing and Projection. The 


Engineers’ : Surveyors’ Two Volumns in One. Cloth let- 
TRANSITS, Ot, nna coat.on 0d Cohiba Conee 175 


Building Construction the Elements 


Cox Brothers, 
1639 Prairie Avenue, Chicago. 


Dameier & Elder, ICIT OC > 7S of, and Architectural Drawing, 
Room 11, 106 5th avenue, Chicago. TRANSIT COMI ASSES, 130 Illustrations. 128 pp. itn 
Earnshaw & Cobel, LEVELS, oa. ee “ weap Xt 4 .++1 00 
164 East Randolph street, Chicago, » . rawings for Ca nters and join- 
~ nn LEVELING RODS. ers. Coptiibing a Description of 
Niegeisen and Shields CHAINS, the Construction of each Subject, 
Room 5:, Major Block, Chicago, ; and the Msthed of Drawing it. 
Pavements Steel and Metallic Tapes, &c. With elementary Lessons in free- 
— eae y Price lists sent on application. hand and Object Drawing. 250 
D. D. McBean, - illustrations and Drawing Copies, 
Room 4, 79 Dearborn street, Chicago, Ill. D R AN T’s Extra fcap. 8vo. Cloth......... I 75 


Practical Prespective. Containing 


James C. McBean, Perspective Projection of Simple 


LIST OF BOOKS FOR SALI 


AT THE OFFICE OF 


Engineering News. 


77 Clark street, Chicago, 


‘J. B Smith, 


Points, Lines, Planes, and Rect- 
angular Solids; Polygons, Prisms, 
Pyramids; Circles, Cylinders, and 


ted for Drawing Copies. Cloth.1 < 


Gothic Stonework. Containing the 


History and Principles of church 
Architecture, and illustrations of 
the Characteristic Features of 
each Period, the Arrangements of 
Ecclesiastical Edifices, &c. With 
seven double and eighteen single 


page plates. Cloth............ I 50 
Drawing for Cabinet Makers. With 


Lessons in Oruamental and Ob- 
ject Drawing; Elementary In- 
struction in Water Colored Draw- 
ing, containing twenty-nine plates 


RIND. nckonileelds diies..... 1 £0 


Drawing for Metal-Plate Workers. 


Containing Practical Geometry 
and projection, specially adapted 
to this branch of industry ; the 
penetration of solids and the de- 
velopement of surfaces; element- 
ary lessons in freehand and object 
drawing, &c. With six double 
and twenty-six single pages of il- 


iustrations. Cloth............ I 50 


CHUREH. 
Color. By A.M. Church, M. A. of 


Lincoln College, Oxford, Profes- 
sos of Chemistry in the Royal 
College of Science, Cirencester. 
With six colored plates and nu- 
merous diagrams. Cloth....... I 


BALL. 
Applied Mechanics. By Robert Sto- 


well Ball, M. A., LL. D8, Profes- 
sor of Applied Mathematics and 
Mechanics in the Royal College 
of Science, Dublin, Illustrated 
by numerous diagrams, and 140 


151 Randolph: street, Chicago, Ill, 


Asphalt Paving. 


J.L. Fulton & Co., 


Arches, &c. With Thirty-six 

double page illustrations. Extra 

feap 8vo. Cloth......++...... I 50 
Drawing for Machinists and En- 


questions for examination. Cloth.1 v0 

DRESSER. 
Decorative Design, Principles of. 
By Christopher Dresser, Ph. D. 








174 LaSalle street, Chicago, 





_ Bridges. 


The American Bridge Co., 


See Advertisement. 


Wells, French & Co., 
144 Dearborn street, Chicago, Til. 


Railways. 








John H.Gutches, «> or > yok é 
“i _ La Salle Street, Chicago, Ill, joe Toys Sot fae 
Mowry B. Cole, or —— 


Norwich City, Conn. 





Send for Bstumares. 


gineers. Comprising a Complete 
Course of Drawing oo to 
the requirements of Millwrights 
and Engineers; also a-Course of 
Practical Instruction in the Col- 
oring of Mechanical Drawings, 
&c. With 200 Engravings and 
Working Drawings, including 40 
full and 6 treble page plates. 


3) SE CO er eee +2 00 
Drawing for Stonemasons. With 


Elementary Lessons in Freehand 
and Object Drawing, and a Con- 
cise History of Masonry. Con- 
tains six double and twenty-five 
single pages of illustrations, adap- 


A comprehensive work on the 
the principles of design as applied 
to the various arts and manufac- 
tures. Illustrated with two color- 
ed yo and numerous design- 
and diagrams. Extra crown 4to 


Cloth @ikt,. . « seccseve SBdlocces- 3 


Studies in Design. Being folio plates 
in colors aud gold, with letter- 
descriptive and explanatory 
y pee ips This_impor- 
tant work is issued ip twenty s 
at $1.25, each poe ini Tiree 
colored plates. Subscription reg- 
istered at once, and specimen 
parts sent on receipt of price. 








